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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain electrical 
connections for hermetically sealing the inside of a hard 
disk drive. 

SOLUTION: The hard disk drive has a substrate, a hard 
disk rotatably installed on this substrate and an actuator 
assembly having an actuator arm rotatably disposed on 
the substrate in order to position a read/write head in a 
selectable radial position on the disk. The substrate is 
covered with a cover to form a hermetically sealed 
space housing the hard disk and the actuator assembly 
on the substrate. A controller including a printed circuit 
board for controlling the hard disk drive is arranged in 
the lower part of the substrate and a header which 
penetrates the substrate and provides the electrical 
connection between the inside of the hermetically sealed 
space and the controller is disposed. All of the electrical 
connections between the inside and the outside of the 
hermetically sealed space are performed through the 
header. 
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a^ili. ^3P^Jl#;V-yt4, m«6 6^2 
15 4 6 b t©Hi:fifLI-3±*©fi6 4 t, ^ 2 3t 
tt7 0t, T*<0«6 6 t\ZX *) : &J&.ZtlZ>m*)&& , Z: 

i!4o RUSBClUr 

Bi - "B. 

^IftiiiKlO, ^1X^2154 6 a, 4 6b 
-(W s 7naX-^7-A4 oiw^ffl-r^ ^ 

•pt7^fn-?7-A4 0 <Dmm&&%.vmmmw 

[0 0 3 4 ] 7?fii-^3^M 2 14, In'fJM 
2K, *l»r/»2i8*" 

B 1 - B. 

®iTL^itn 4 7 -f ^ icf^ffl-r & * (4^#<o3fi ? icjt^u 

F= i d 1 x B 

p 
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I 

B 

F» . F i 

(H2) tfftbtl. Ztib<Dj3 

F, . F, 

[0 0 3 5] a 7 K2 6**r"f 2 0 <a83R$ *ifc|*3 
g4 8 t^g 5 0 tOBO**9»t & i ^ ^ 

l±. 3ttt6 8 fc«#9*l**y-:/7 6 (B5) K<fc») 

K2 6**7^ 2 0 lCg£S£ti£ 

7^jl.x- 9 T- & 4 0CO— SB^^a^ 7 ? *>a^ h 
y/<7 6 iSffckL. iftfcj: K2 6**£*Ul±^ 

*^«« (17) (0-»t:J: 9#*S*U -tLtcov^T 

[0 0 3 6] ^C^. @2, U 4 , El 6 SlTEl 7 £#ff3 L 
^7/3 0^-^ K2 6Stf7^f-ai-^a2 

^2 4 ^m^^^^i-^s^^^^^^^^^ 3 4 
?aj)i<4 2 izmsk-rzo m2Ufrs 2 ia. 

^8 0 k%3 r-9m3ktt»S 4 ^Mt^SWS 
tm-f'<<i9-%Z^v K2 6i:ft^Liof>f^^ 2 0 

y^|B3 4^«lSB^8 0£il&> T9t^-9 
3>f^4 2U^S4****8KUJ:-3T3l§jei*n& 

Z> o 

[0 0 3 7].R|k7 l/^r->^;H18S3 4 14^-7^*3 0 <0 
fcf>3 1 atcm^&Kg&Sn-CV^ttfrtiffc, t?>3 

fLTPJo J: »)#L< 14, 7?4r? h 3-2*«Rte7 U 

So r 5 * ? h 3 2 l4#-OJRtt«t.« 8 6 K 4 0 1 
2 IcflMtflt^ft, fLt£|i7U*y7'*E8S3 4* 
4l>*t: V3 1 a<0^t-4o-CEIte$tLl5:S;**i>^^* 

#) 8 8^ ev3 1at^t57U*y^ElK3 



12 

4<0^SO f '/7'>-7 h 3 2 tr^t)tttt<b:ft-Ti5*K 7" 
7 fry h 3 2 fcliM^IIfti&l-iOK&lSfcllUttfctt-S- 
LloSE7 l/*->r^H»3 4 tb">3 1 a i<0#-£ 
*fgiatv>l>, U*->:7;V[b]S&3 4 (4, ^7 

^3 0<P^i&KJ3V>T&;Kl 2«fIi:>tLtflTt-i 
4**, f-f** 2 0<7)^|fi]^ffiU r /i;v--/^B^;t£.o 
a-;/3 0 t7?fii- ^ffl.lt^2 4 i:afet^>i: 0 
C, fi90° £KOK (fflOSB) ilotl>S. 
[0 0 3 8] Ste7V^v7 , ;HslE&3 4<D» 1 g&£-8 0 
10 l4Ste7 l^v7JHlS&3 4i ! 7?fai-n-A4 

2atr»3«5»8 2, 8 4 14, ^T'J h 'J * V 

6 2 ?r'affli-Sr^f-J-i-^T-A4 0OJISB9 Q<D 
^fflU^§#tfbiif v»4„ JHSP 9 OOiaffl^OSte^ 
V* v7*;V@f& 3 4O»2 3t0 f JS3»»8 2 , 8 4^i 
#tt«4, SC7l'*y7 , JHIB3 4^^3 0OVf> 
3 1 a fc#<6-**«*KJ3V»T*«l 2 Cttfti7l/ 
*->7;H3B&3 4 0fl!lffi (ftoT, 77->-7h3 2*fb 
7^fii-?7-i 4 0^i:J£U f fc,R<E7 U^fvTVW 
20 ES&3 4 <^?$fflgB7><0rtffl) "C, SSEJR^^ -f-V'MOT 
n^HxJ. Dtl SU r ^2S157>8 2. 8 455*«S|59 
0 OJH H * f*»t & t - m^a^? 4 -V *«R»t 5> 
tL/cR*E7 U#->7*;HI]g&3 4 OffiEWRiaK 3 4 OSS 
gR-egtHStU A?K2 6S:Kfi7l'*y7'JHB3 4 

Eg7 U*v-:/;Hs]S§3 4 7i s ft*DlcT^ ^.a-x- ? T- 

EI&3 4fc»tti-4*&lf* Re7l/*v7*>u-EI»3 4 
OMiaic^-f -V 9 0 £^§fttt*7K SK7 1/4fy^ 
30 PI&3 4 *^LT«f«*ffl ifc^glC* 19, :n 
t>!4, y^ft9 liSg7U*v7'^iK3 4ttt^ 

$>So *V ^ 3 /( i o 1 7 ^ fa 

x-^T'-A 4 0 tc^ffl-rs*>ej^-& h^^!4, rV ^ 
?20 U"9f£L<t4, rf-V ^?t»*lOV7 h 7 
xT^l^ttjfi (DISK DRIVE SOFTWA 
RE SYSTEM ARCHITECTURE) J S 

K«)*«0«U«l*«0«jt (DISK DRIVE S 
40 YSTEM CONTROL ARCHITECTUR 
E UTILIZING EMBEDED REAL- 
TIME DIAGNOSTIC MONITOR) J 

tv>7 ^^BZftWF-et&iE s *i/s * h <& h -> - 9 mm 

izm< \znLX^v K2 6 «rfitWt5 7 

?t*i-?IS#2 40«tK*it4i*. 

ES&3 4 K4 l)#^-*il4*S:»«i-'<<«a»L4it*t 

g|5cD4M!R (07) *T*&RI9**< LT, Rfe7l/ 
50 ^r->-7*;V|aIgS 3 4 U14 07?f ai-^7-A4 0 KjJD 
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@tt<B»ft»©¥g<&tt 2 ST**. * 

R*£7 U*v7*JHI]8&3 4 14, 

;V@K3 4* s 7^tai-^7-A4 0 Kffcffll - * b ;V 

[0 0 3 9] Rg7 l/*y^«3 4 (Ci <0&btlZ> 

1 Ij, 5 ^3^*3 6 £, R*£7 U*v7*;H!!B3 4 
SLXff s 7 f ry b 3 2 t—fMfrC&io ^7^3 o*e>? 

SlMi«**ll*-t - 4**-7'*-8 8tCJ:ct7 »fa-f 
[0 0 4 0] mfcl 2 t*;<- 1 4 tOBOy-A-Sii 

fcgt£ (v-^ss^) t, enwieie&iffljt'* 5 2 tofflo 

2>ibt9>&jt3£a*^7 ^ 0 let V)5-z.hi\Z,a WMvX' 
*->7*;H3S&3 4 t#^1--2>t:">3 1 a (4, *-*7>f 
92t 4#-g-t-&o 1 b**3fe«l 2<75 

Tt-ffirrr, epsoias&aJUfcs 2±o&gpAP=»** * 

[0 0 4 1 ] ^U, 14, HI 5X^1 7 LT, ^ 

7 K2 Sitf-i *9 2 0 0|*lS4 8 tcfiSft* $ ft** 
[fijlCTi'^ii- * T- A 4 0 £n 7 ?1-2>tz*b<OJ 7 

-^v^, 2 OOHJteiS*^^ K2 6 £7* 

3MS5 2I4, 7^f Ai-^»2*2 4i:i<5t7?f 
^.x-^T-A 4 o £, ^?K2 6 A*7*-f ^?20«ft 
§4 BOlff-^JthCSlifill^ftHi. *< 
LT, K2 614, f^^2 0<7?l*l!I4 8 ICiSlt* 

[0 0 4 2] m?85 ? f-14, 9 yf^'fJl'3 6 t, MM 
& 9 4±T'^KlLJ.-^T^^i^- ?7-A4 0O5? 

7^9 8 t#-&-t*7-f v#9 6 iffiz.fc7 ?f7 
-A3 8 t, K5 »f7-A3 8tn7?fl!ii:fl>Et 

[0043] 7?f3-f*36 SO'iilUS 1 0 4 Srffix. 

14ft 1 0 0 CD7J tctJt LT7-/f7-A38 

-fjl,3 6 14, *t-li 1 0 8 Rl/ip'i-mm 1 1 0 fcfitx./:}* 
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o tmi o sRtWdasi 1 014 

Srii-tt, flllfil 0 6 0&#lCioTSHl*Sl 0 4 Sr 
3l§ttlt*o SIHUKl 0 4 (4, 7 7f7-A3 8^**^ 
kpa^frKficIlT^ T, J5IE«1 0 4 #iySB"fi K 4 9 3i 
t 7 7t7-A 3 8Wil 0 8 t[W]— ffl (7 
? r >j.) IZ*449H, 77f7-A3 8C$'3#lt 
c?*t£ 0 ^@«1 0 4 <DW&X.lF&M<Dfem&Z&lt>Z 

tci4, o 8<o^^tiiia«i o 4 k ©igswins 

10 t*4. 1 0 6 ©«f»*M81i 1 1 0 fcligWftSil 

TJ3»K 4"'0$L=ffil 1 0 tME^l 0 4 iOWtcflt*** 
Sttiaw^Wfit * 4 7 C^ott^o £<D/h$fc 

St77f3^3 6* j JeH]«1 0 4 *8Mft-t*o iSlH 
«1 0 4 '*«WpM-Cit*6-C*4J:^K-r*fc*, 7?f 

rj-<;v3 6^i4]«v^DC«i±A j en3t)n$n^o ^oepflnm 

20 f 3 ^;V3 6 14, 1$mWL \ 0 4 <0l*iS, ^X^WSt^ 
[0 0 4 4 ] IfialO 0(4, 7r/**9 6t«^t4'J 

^-c-Tci v»tf*»**##i- »4"fcl 0 0I4<E** 
9 4 0^ffll^SSL-C>/^o 

[0 0 4 5] 7 4 >**9 614, fli?7r>a^ b V 
tLTtSitS. 7-f>7y9 6l4, r^^^^-^T 
-A 4 0©HP 1 0 2 m^V-h^J 7f 9 8 t#-& 
•fhi-o IcEfiSix-CV^Tt*, ftS? 5 7 vi^. b 7 
30 LT^-StcJgLTV^o 77f»77feti:* 
Sti, 7 4 >#9 6 tMP 1 0 2 0BC«»t4 , ISI 
ti;i ic J; y)ft'&? 7 7 va.^ b ';^«S?nJ. 
L^Lii 8 ?), 7 7 f-fit^W^SlNfO 5 7 f" 7 - A 3 
8<0>Hi®)l4, If,«9 4kp f ]Pl 0-2©*8i:OBOS 
tt*S*81-*o ^oT, ^7 K2 6 5rl*lg4 8 ?r®£T 

A 4 0 J& r £iO*Kfl£I&i-£o 

[004 6] *$kw<n±.tzT4 ?.?mW)mw.\ (xomm 

I4, «^>XO f ffilii^i*-r-S>«^^«K^ feii*o 4 u 
40 #L < 14, ^^B^O-r 4 1 0 14, 2 0 0 G 

7-=fe<LT, 5GOftBWi:»iL4-i:^**. 
5 ~ 5 0 0 H z <DfEffll*!t*<D 2 G mmm&Wltfftfcft 

^RSJStr-^^c nffi7p^TtgiT'-^<o*vM > lP®16ibl4, 
5~5 0 0Hz©tfflCMLtO. 5GC4#£S*i*o 
[0 0 4 7] 7-V 2 0 14, M V^^/c') 115 0 

#2 4Wiii:4l, HSt!> 7 5 2 f?7^t*t 
^> 0 *<Lt, 1 b7 2 6 7*0 7^5.0 1 f 

so d-;^/:I) 5 1 2^4 b S-fflv^ t £Dt1-ftl4\ ^1 
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jatWOf^?EM8ii 014 2 h<oy* 
2 4 (4. 2 8ms^v-mW^7m 

Bft-Cflftfo ^-f^tf>^-^2 2Smx^2 0£ 
0, ^9*"^ h32, Sg7U^y7>0K3 4M7 

4 £T2J<7>«6 6 fc^lBHcE***L&tt«SrffiitiS* 
So 7^f7-^3 8*MSi:EftSo* 

IC. 2 0 U *<D&lZ*s<- 



10 



20 



16 

* [ 0 0 4 9] j 2 jgjjfeffl 
08-1111 2Sr#R8LT. *8W^2tIWi:J:&f 
4 **IEffiji£tt2 0 0 £I$£^-f£o B8-812 KS^T 

1 2atf*^ 2 1 4 h 2 1 614. 
*«2 1 2 2 1 4 tCDmiZis-frZtltzftmM 
mZMi-Zo **2 1 2±KI4. A\Z>*-9 2 2 2 
KJ: 5*iatf»2f^? 2 2 0. 22 1#3t#£*l 
S c 2 2 2(i*«2 1 2003^2 2 3rt£flMf* 

ittKJ: *K T*Of^? 2 2 1 £*«2 1 

[0 0 5 0] 7?fii-^iai#2 2 4 B7 f ^?2 

2 0. 2 2 n:J*LTA7K2 2 6 a- 2 2 6 dtfittt 
ifca6-tSo A 7 K2 2 6 a, 2 2 6 bt4. -tfi-PtU f 

^ 2 2 o owia*&tt#*R*JR!? aoms^it^ 

A7K2 2 6 C, 2 2 6 d 14> ^rti^H, 
7^^221 OJPoi^ 5>MS:R*« 0 IoMW:fl| 

0, 221 RZf^ 7K2 2 6 a-2 2 6 d O 

[0 0 5 1 ] 



2 
4 

1 5 2 2 v 'J V ^ 
4 0 7^'>'*^ 
3 9 7Hy^ 



[ 0 0 5 2] 



SETS ("7 * --^ 7 ML) 



* 2 



tr? h^s (ft*) 

[ 0 0 5 3] EPJSlJia»«2 2 8XW p »9J8matt«2 2 8 
CK9WtfeftfcBJ*2 2 9 *«ic*:*ll«l«lt <=»>h 
D — y) 2 2 2 2 2^7^^ 

2 2 4 LJLo^y K2 2 6 

a- 2 2 6 d LJio^y K2 2 6 a 

- 2 2 6 d^tf-^^ft^o ^'^2 3 01^ Mitt 
gf2 2 7 t, Sf£2 1 2 fc#>»*- 2 1 4 t <Dm<DWk 
fcOlWO£TO««tt««*5-x*o A7^2 3 0lt 



6 6 2 

5 12 h 
3 0 > :0V < 4 h 

12 0 ^ #V<-f b 



50 



9 5 mm 
3.75 -f > 
2 0. 3 2 mm 
0.8 >f>f 

1 8 5 0 h77 */>f >^ 

2 3,8 0 0 f c i 

»T>*«2 1 2i:ttR*W^^f7?A- ; y2 3 2 

rttcfflASft£aimfc*> 2 3 1 ^tt^o enJffiums&*K 2 

2 8 0lH*OT2 2 8 a±U!R>Jf*lte>iT-fcSW1B^>A 
□3***2 3 7 14 l£ > 2 3 l*£ttA*U tf>2 3 1 
(4enJSlJIlSS«2 2 8 ^ 2 3 7I*IUA 

So h 2 3 7li7l/**>r)HaR2 3 3 ttlf 

U S7P^y7>@K2 3 3(4, RIE 7 U * V TVHH 
K;W7'2 3 4 ^ 7l/*v7';«2 3 3 te>2 3 
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[0 0 5 4] El 1 2 *fcJS1-4fc, 7^fii-^ai 
#2 2 4 li, «»Tir«fcT*"? L 3.x-*T-A 2 4 OS 
X/7 9T^^--9^-9 SrtLtv>4. T9 < f-^^--9 
* I4v»t?t9> * *V * 3 4 * T-£> SE#4 * 

3>f;V*-*l4. 3-f^2 4 2 (T^'fii-i'T-A 
2 4 0fcK»*fe*l*) ®lS^2fiH2 4 6 a. 

2 4 6 b fc, ±^£0«2 6 4 t, TJ50fa2 6 6 t> $ 
Ut2 6 8»y f *2ifi2 7 0 tttx-CV>4. ±T 
0«2 6 4. 2 6 6»4, »l»O f »2*tt2 6 8, 2 7 
OttSfi&L-C, SlS^2«E2 4 6 a, 2 4 6 b IC 

_ ^ ofipfbic ovarii, ^ l HJfcW-Wjf LTfjjiE 

10 0 5 5] 1218-111 0Sr#B?.LT, #«9§© 

»2*ifS«07'-f *^IEHJ^S2 0 0 fc, 

«/;fci20©f-(^? 2 2 0> 2 2 1 i®1,fZ>Zt 

n-eii, g«i 2 ^aH»map.3*^ 

* 5 8<EH£ffl£^Ii£l-L.fco J: «9 U < li, 

* 5 8(4, T^^iESb^Sl OO^l^Sl 0 a (ft 
^1^951 0 a-CI4, £4E1 ZOTK^tfr^W* 1 ^ 

jfcflTIi, **5 2 1 2*'»l»O f «5 2«*U-A'2 1 3 
a. 2 13b*f U M2 1 2 ©*ffrttlBtt3t*M* 2 
I5a-215 gi:i^M^nfc¥Ii:JfLtW 
ij c «2 1 2©TO£Hli«tt««2 0 0<7)M«gP 

&v> 0 ^llEifctfJtJt'R-f & 13 a. 2 1 

3 b<7)£j-«£l4, lEtt^fil 0<^»2^a5 1 0 bicjs 
HJi/-)V5 4a, 5 4 b Kfcf1"4S5$ tHCffc&o 
&oT, »£2 1 2 2 1 4 t(Dffl<0£ffll,i, M 
74 %9 2 2 0. 2 2 1 **lRS3*L*fll0>K«MK«2 0 
0<D^X'±^ < 4ofV»4„ *«2 1 2 fc*^-2 1 

4 tO|III«)SHi I iOi^K**'' > -ti> 2 2 
2 £13952 2 3 F«5i:Ef Lfcitti'ffiSor, Mr' 4 

PS 

ft* 

BSPfl 

ElsiiJS (±0. 1 %) 
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2 2 <K 2 2 1 SrfEK»U¥ff* 3 Pffirt»=lfi:»t*i 

[0056] ensumssis 228 14. & £2543-25 

4 c Ci »>*«2 1 2 H#9f*»tfc*t4o enBiJl]8&«2 

2 8 1»«2 1 2 tnmzimm'y- v 2 5 s^istt^ 

^ M2 1 2 \zttW1-Z>Wm®!&WL2 2 8 2 

8 b±K*mi-**Baw-ttttwo«»*i»Jh-*-*o enw 

0SS«2 2 8(iP*flD2 5 3 £#U MSB 2 2 3**iOH! 
□ 2 5 3 *IcT^ait4o 
10 [0057] -f>^-7x-^3^?? 2 5 6 SU^tHs 

3^^ 2 5 8 6 «©eiM*« 2 0 0 OSgglHC 

^lt^.W-^213a. 213 b <DiS5£#'h$^7t#>> 

2 5 &frb&m<0-m>i1&i;-t&-&Wi) { $> 
Zo *< LT, 1*3*? 9 2 5 8©e> 2 5 9 (4, « 
if>2 5 9 t*S2 12 fcfl5HOffl*-eii'&H#2 6 0 
CictfI?niV>c LfrL&tffe, fc'> 2 5 9 l-IR 
t)tttfbtl&=i*9 9 gfrl4»»*nTV»4 0T, 
2 1 2 K**L-Cfc?> 2 5 9*»»*i-*ft»l44v»„ 121 1 
Itc^i-4^1C, 3*** 2 5 6, 2 5 8 i I4R*HPJJ<7> 
20 JISKIi, R«Bfit«MSJl4i303*^?2 59 

[0 0 5 8] HI laiTHl 2*#MLT, T 9 

trat^o * *2 5:a2 7 oKRttfc*. 

/ca5ffi5zl# 2 8 0 t , 7 9 7^^-9 7--^ 2 4 OK 
SfcHttt fetLTt 7 ^•9-7'T>*'283 : l-iix.7t7^f-T 
-A 2 8 2 t«rttSo iS5ffl2l#2 8 0li^n 7 h 2 

8 4**U .1.0 77f7-f>#2 8 3^n^ h 2 8 
4i:Wil©*i:W7^'^ >if2 8 3 CW 

[0 0 5 9] asa2.#2 8 OO^n-; 1-2 8 4 F*3KI£ 
IjhtitzW&z-^ * > H 2 8 5 14, ftS* 5 ? > h 
LT*ffit4. 6 8 ±l-SS:»t 5» ft*:* 

>J -:/2 8 8 14, 7^fii-?7-A2 4 0O5'7 , 2 

9 0 ttStfbL-C, ^77->j^ h LT^-T 

[0 0 6 0] S*3I4, rV^KttiSI^ 0 0<Dj&&14 

^ 3 

8 5 fp 

t7*- 19 5 'Jfj? 

3 5 5 'J tl> 

8.8 

3 3 9 9 R PM 



1.5 > 7>Vn'W 



(11) 



2002-208253 



19 



[0 0 6 1] -£X<Di/-?mm, m>dca*iei: 



20 

i -w- 1 

6 4 *n/<>f h 
[0 0 6 2] « 4 14, f-f ^^Ktt*S»2 0 0 0^*3 

4 



5° ~5 5° 

- 4 Ot- 60t 



1 B# H ^ •) 2 OX) (**) 



mm 



8%~80% (21^*8) 

8%~8 0% (#<&«i) 



flrg, -200-10, 000 7 -f - h 

^NtttJ (**) 40,000 7 4 - b 

Jg 5_ 



7 5 G 



5 - 6 2 H z 
63-500HZ 

5 ~ 2 7 H z 
28~500Hz 

[0 0 6 4] 51 3 gjfcW 
Hi 3-H2 4t:MLT, #5&BO* 3 
f^^HbMS OOtRBti. Ell 3-112 0 I- 

TPi-xiiz. r<t *irWMmm.3 o oo#itt4, **3 

12aW^-3 14*tU i*tf>0*«3 1 2»tf 
*;n*-3 1 4 li£#MCT>l'3-*A-T?»«*tl-CV» 
J. h3 1 614, »«3 1 2 fc*^-3 1 4* 

jl?* b M±, * 3 
tV * * SEffi)f£S 3 0 Ot=«^fcv-fl'*^*+*o * 
*3 12±»:li*l»f f *2f^^ 3 2 0, 3 2 1* 5 
3t#$nB.OJ^kf>*-^ 3 2 2 K<fc iJUfoSft&o is 



0.0 2 0 -fVf (&SM) 
4G (tf-*) 

5G (ia«*TirtB&i?-*L) 



0.0 2 5 * 
0. 5G 

(o^'Brtgi^^ - & D 

322 I4*1K3 1 2©K1»3 2 3 rtU^'? 
tttfhti, •iT^f-f 3 2 1 *&1K3 1 

2 O ± ffi K T § * PI «J $ * - t ** * * » 

[0 0 6 5] U*>r v b 3 1 6 14, f-f * * fESi^fi 3 

0 0»w«ft*:5'->ni*tt**iLJLoJ|ftitT*#*K't* 

14, 4##X9^ h^WW-C^JSSn*. SI 3&t>'H 

1 9l3tJ:^- b 3 1 6 14, 2O0J-7* 
b 3 18), 318 2«Bi:* > 

&JRH3 1 7?rtt&o -fHWITIi, ili3 1 7 14 

3 1 8 2l4rf"^='*^-C?FM^^T < '' , *o b3 
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*fiK-**o 4Mf4<bli\ £JgJf 3 1 7i:«t !)#x.fcft 
h 3 1 6(4. *;<-3 14 £*«3 1 2 tOBK 

h t (i. *W 3/ - * * ft St*rt OEES »i- & tt»EE 
£ Ojgf fc C±ot> jRflp v - * 3 ft fc|g»»««>flUB to 

4) o 



10 



22 

* [0 0 6 6] 7*?-ii-*&2:ft:3 2 4(4xV*? 3 

2 0. 3 2 1 t:»LtA7 K3 2 6 a-3 2 6 d tttl 
$ktb~th* -t&t>%+ K3 2 6 a. 3 2 6 bl*T<< 

7,? 3 2 o^ofliwoaKfja^a**:^, a^k 

3 2 6 c. 3 2 6 d 3 2 1 ^Olf $B<7)|%^ *9 
Mt^tfT^o f^^ 3 2 0, 3 2 1(4. 140 
OiMf^K (Oe) 

Tif j££ft& e TIBtfOSE6 (4. 7^^ 3 2 0, 3 2 1 
Xtf^* K3 2 6 a- 3 2 6 d Oj$&#t££^-r o 

K3 2 6 a-3 2 6 d 14*7 >f fl'A T»J»T S . 

TV >{f^v KI4. ft 7. 5 ^ *n>tf>*> ? 7^. ft 

0. 4^n><7)^77 P SPl5^7^(7)A7K^ 
7A#*T% 4. 3-^^^n-f >^(7)ft/h^Ti6^ (m 

inimum flying height) "C^fij'C 

[0 0 6 7] 



( 1 ffi^/>T ^h77^) 
1 h97^ifcOO-fe^^ 



2 
4 

2 12 4 



5 0 
4 9 



7>f 



(7 Mb) 

^■r-^^S. {7 *--?y Mb) 

7s*W3l 



F7 7^ ^'JS 

vf ? hW& (**) 
[0 0 6 8] HUHEI&IK3 2 8»W»«3 2 8±U¥X*9 
#*tfeftfcH»**X-fc«*P*!«3 2 7(4. *t±>^- 
* 3 2 2W7^faX-^Ii#3 2 4 (C$IJ«Hi-^*r 
4i> 1oa 7 K 326a-326d. T**-a-x-*- 40 
»3L#3 2 45^^>^-^ 3 2 2 K t'- * * tt 
«L2aO f ^ft^*?>7'"^ffi- s 5-*S*tflJl4o ^y^3 3 
0(4. 1 2 iCtSJ^^^f 7^A 7 f 3 3 

5rti:iR?ft/:W^> 3 3 1 JWLtv^ 0 y^^- 
7h 3 3 2l4 7l/*y7VHB8&3 3 3 LT*> . 

@[7 l^*yy>HBltt3 3 3 14. R$e7 U^v7>@JS^ 
-'/3 3 4 i, 7l/^rv7>KS3 3 3 i:li>33 1t 
tr*>tfl9*ESf«i-*3*^* 3 3 6 tt«xTv^ B 
[0 0 6 9] MIWR1E3 2 7 (1(4. r£ftOjB/haM«l 
il^-Kf^^fjl (MULTIPLE MICR 50 



6 6 8 A-f h 
5 1 2 h 
5 3.3 > sST^f >f h 

2 13.2 > jSJVW h 
9 5 mm 

3.74 -f >f" 

0.8 4 <f 

2496 h7'^/-f>f 

3 0,4 5 2 f c i 

O CONTROLLER HARD DISK AR 
CH I TECTURE) J t mjiSO*H 
WfffflHUBEftSftfcttHta^atrittf-C^&o * 

tmmgtmt m c»i65»7 7 * * ftr-isns** 

T'$>4ttftt%. V^^4 7 0%77^^ffi^TV^ 

?<<{ y± »)ft3 o%«*t/h* < iotv^j) o if^ a 
y KO^y^dlifi7. 5^^n>icM^^ft> 
7"/ft(4 0. 4^d>^^,o IMW14 



<13) 



&M 2 0 0 2 - 2 0 8 2 5 3 
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7 7 7^SA*2 4 9 6 f 7 v9 /4 y^\z^%^ixhfz 
ft, ±ie*iK»^aw«itti, 4 9fiO-b^ *£fflv>J.o 

K)^S<7)E1f.S»«r^ 2 13^ if>*4 h i xn*.X- § 

[0070] enJS0ieis&«3 2 sum-wtoc (n^-fr 

■f) K<t 1 2 UlROf-Ht^tt, »1K3 1 2 tc*f 

Wi-*epJBiJ[l!K«3 2 8WfB3 2 8 b ±K&£B-r 

«3 1 2 t ft F^K (4 f- (y-F 2 5 5 tRi4 

f!imf&«3 2 8l4PjflP3 5 3 Sr^L, CD&I5 3 2 3^HD 
3 5 3 *Iot^aitJQ 

[0 0 7 1 ] ^3 ^OfctaiftTM * 7 lEffilfgEliSfl 2 
016 Oftr-'-f *7fEl&§£e2 0 0 t l^f]*£1«ifi£•;frU 
2o<7)7'-<*7 3 2 0. 3 2 1 £, KS**»1 4 

3 • 1/2 -f yf«r#«*^f^ *?mm%iWfi 
ow^ffiftt-ses-c^* 4 ^ latv^o #s&93ftf& 

W,m=>*?? 5 8 0ffiffl$-ortg^L7to -W:WL$3 
ttffltii, m l ^JfePUtcfeiti. 4 3 *«3 1 2 ** 
m 1 S.^2fi0^rl^-^3 1 3 a. 3 13b^#U * 
« 3 1 2 ©Blttltffi 315a~315gi:it) 
T&l&ZtltzWmKm^XW-'tf-? $>&o *«3 1 2ftTft 

&wnmwM3 o oowsiffl-cHt-e*^, lx 
m 3 ioi6«Tii«*Mfc»a , jBv» ^tv>4^. m 3 hjs 

^JT-l± : ilS2 2g«0lU:H*fc, *~^ 3 2 2 *EI»3 2 
3l*IlcESi--5)ii:^i Sf-( 3 2 0, 3 2 1 

*o en«na»*3 2 8K14, Lfcfcw 

[0 0 7 2] B 1 4 , 11 1 8 Rlfm 2 0 KKJi L 

T, T*?-*i-*fi:£#3 2 4 ©4#£flH^ flFftbSO* 
#«KOV>TR9!i-*o 7?faX-?fii#3 2 40 
«S6M\ 7^fai-^7-AfS#3 4 0 
Sii:i:J:'5f'fA^ 3 2 0, 3 2 1 OSIUSLT^ 
7h'3 2 6tfiift*t4ii:i:*^ 4*)#L<<i, 
7U^ 3 2 0> 3 2 1 WI^O h?? 7 ±1^7 K 
3 2 6 tfi!lft»ti£tl:*4. ^ K3 2 6 

(n-Ktf-A) i:iD7^fi^-^7-A3 4 0 
±i:t#?*itv^. Elf* WW* 3 1 2 afc*v»-c*« 

3 i 2 ch^ £ fifz-^T y yyti- h U 7 v 3 6 2 14, 

Wai-^7-A3 4 OftKif ASft, S*7-A 3 

4 0 ^fl?*."??. TAJ (02 0) 00 0 T*[1]^T*§ ^ 
i;Ltv»S 0 7?fii~^7-A3 4 0li, ? 'J •> 7" 
■J>/3 6 3 I- i ^7 'J > 7*# - Y 'J r/3 6 2 i:W 

Bttit&n*. tjawi^u, i^^rvoft^*) y 
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7'J >7*#- h 'J V v*3 6 2 iWlf llor^fai 
-?7-A3 4 0 t Jia3tLT»»i-4ii**r *4o 
t!K LT, ftiSOJ: ? A7K3 2 6 14, *M * a 4 
0. ftrt^O-f-^ F77^ 2 9 5 tS^ 
-%<Df- M5-^ 2 9 6 tOP^OttSOiaiKOf-^ 

[0 0 7 3] T-Aifi&ttS 4 0fttei&K/Bv><3*L*;tJ 
14, 3>f;V3 2 4 (7?fai-?7-A3 4 0-h 
3 4 0- 2±Kiait'bivCV*a) , JUlRU^ttES 
io 46a, 346b, ±#ft}£3 6 4, T?jft*£3 6 6, 
3d$«3 6 811/7 7f*#3 7 0^<b*4V>*>i9>4# 

2<$3 2 4l^ T-A^2:#3 4 Oft^0t£#lillEH^ 
Iofi7-A3 4 0 \z&WL&>-1i.<D*bit<DY)V9* 

3 6 4 , 3 6 6J4, « 1 3 6 8 7 » f-*fr 3 7 
OtffiiLT, *lS^2ffi53 4 6 a, 3 4 6 b K 

20 ;b^-^O^fit)^»)l4, ^15.U f ^2*Jfe0!ltcBgiiL 
TWiELfca»)-C**) . Jfi3 6 8 t, ?vt*#3 
7 0t, ±T©«3 6 4, 3 6 6 <73M^ t ft Ffl ^^-7 ^ 

[0 0 7 4] ^1 2 ®5 346a, 346b HTBL 

3 4 6i, 3 4 62*«ilTV»A„ ±^ft«3 6 4 KI4& 
ft^ffi^mO^tfbtl (0Ux.lf, ±^ft«3 6 4 Kti, 
30 illE3 4 6 aftSSiS.0 f ^2fiS5 3 4 6 bONg*« 
flUftttfefLi) , *l»Iff2l53 4 6 a, 3 4 6 b 
ft-eti.-mtT^ft^S 6 6 tftHlC^ 1 RTftH2ffiW 

B. , B. 

*^jRi-4o *lXO , *2a#Bi, B2(4, ±^ft«3 
6 4, T*ft«3 6 6 , Jtt3 6 8Z5:l>'7 7f**3 7 

fn-*3^3 4 2i±, asixw f »2a* 

Bi , B. 

40 ^^nScSS53 4 6 a < 3 4 6 b Bflft £ ft^*£lC 
i3tt4JS#ft5^^l4, ^-f^3'f;l'* t 7i'fii-?7 
-A 3 4 0 CftffitJ h ffioT7Hii-H 
-A3 4 OftIllKiSJSS.U r IElii^Sftv'-^Bt^tcE« 

Hit*.. 

[0 0 7 5] «JM>-e«aE* I **t4 7'f -VKftffll-** 

F= I dTxB 

50 14*, i n«at. 
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T 

i47>f crofts, 

B 

F j . F. 

(B 1 7) CtLJbOtl 

F i . F. 

[0 0 7 6] 7^f iX-^7-A3 4 0li7^^y<7 
At^:t«^c !7^faX-^7-^340 
14. ifnm0fjf*t?>*L*^"CO«fpS:*»T. 

v K3 6 2c7)ffie^^^V^T^®g^U f lgi!l^%^S 

[0 0 7 7] fllffl 69ft7'^ A9fmM<0#4 X* 4 & 

t*^Ltv^ 0 £*U4, Ell 6 tc^ 20 

Jfi^ h;VBi, B2"C^"t 1 3 IE3 4 6 a. 3 4 
6 bO**»Ojfi<-?tf>M*3 6 4 . 3 6 6 TbI^ 

***«*3 4 6k 34 6 2^rao##js^fc«5 mm 

3 4 7 - 1 , 342-2) CO^ffltClRj^o "Cj^*U*» 

m^O*r6]{i®5 3 4 6 a, 3 4 6 b^SStl 
»LTlI-ei<4-6 0 £;Mi4, 7-^W^h7 
7^ 2 9 5**5>**WfrO h 9 7 * 2 9 6 tC[8g*oT»«l 

A34 ocftfflt^> h;v^ fcfiTS^&JAJIIfc&Oo H 30 
2 i > m 2 2Rx/m2 3 ti. r^f-^-x-^r-A 3 4 

0 7 K 3 2 6 h 7 v * 2 9 F77 

* 2 9 6 * i S 1 l&ttWX 

» 2 Hifc0!l \z is It * * 4 * 3 4 ^ * - * U J: «9 § 

WI^»^«:EI2 1 K, f 2»(7)i^*12 2X^0 
2 3 K^l") o 12 1 14. JMI«P»C2 8tf*fc«)v-*i& 

1 iI«Of^^Ill]M07^faX-^7-A 

4 0 Kj&Ox-rfbft* h;V^4r^t^77T'*^ 0 H 2 1 tc 40 
7T^ln\z, K2 6 OrtSffiBXtfttSffiBKisv* 
TtaftStifctiife (o*) 14. RKLfciHllfti:^^ 

fctt*, »*I4. -ISK. figJWSCi3V^I!)l 0 

[0 0 7 8] El 2 2 Sim 2 3 14, #5&W<0* 2 lllfcffil 
(Of^f **IgS&3S«07*^ii-*T--A 2 4 0 OJD 
f^^ 2 2 0O|*lSh77^aii f Mh7 7 

-60 CftfeOHB^tJ:^:, WBLfc so 
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ft 1 2%&m 0%t-i^:t^LTv^ o 

[0 0 7 9] *^0^O»3^JS^lJOT^^^^-^tCO 
364a. 346b (4. ^# 

Bi « B a 

©EPfiEtf © 3 4 * 3 2 4 0M3b$fttt;& 3 4 6 

a, 3 4 6 b ©JBH»» 3 
t>ft* ± 0 Kf3:ff-Sft"CV>& 0 

[0 0 8 0] 02 014, ±*£>«3 6 4 £SX *J- L^tt 
SI©, 3^1/3 2 4 t7^fii-^fi53 4 6 bi:0 
MOM«**1-»fflBI"C*>*o 15 3 4 6 bKRILt 
^-S^TOKSli, ±*<D«3 6 4 Ugjilt 5>ftfcl5 

3 4 6 a K *<? L < »Jfl 3ft* £fc &"C* 

ftT^£ 0 i Off L< 14, 15 3 4 6 b (4, i«5 3 4 

6 b <£>-5-ft-rft<£>SSSf 3 4 7- 1 , 3 4 7 - 2 iCfeV^T 
*#£S?B5«£*U a 7 K3 2 6**7*4 ^ 3 2 0O 
ft® 2 9 5X«4*M12 9 6lC2>&i iK, mJffi* £ 
®Sf± I- => -f ;^gB^- 3 2 4 i, 3 2 4 v&tiLmub $ ft 
2> 0 7^fiX-?3 4 0OitE«ai:2SLrEf $ 
ftfc«:&*ffl5 3 4 8 0**liS*-C»*T*'), 15 3 

4 6 b <£Mfg|S3 4 7 - 1 , 3 4 7 - 2 t 7 ? fax- * 
##3 4 0 OEl(E*jfti:OMOffii*3 4 9 l, 3 4 92^r 
BfiSci-^c 15iitSG3 4 8 0MM*3g«fi, ttft»3 4 8 
**=>4^ 3 2 4 <0^g|S 3 2 4 3, 3 2 4 4 KB8 LTT»it?& 
«OH#S:4tJ: 9 H^JfltSit. 1^15 3 4 6 b 

«-ra tbj KMLT-se©*g rxj ttoi^ci 

J*Sn*o -H«iCi3V^TI4, TXJ WftO. 3 8 

7 4 >f T-ab^o 15 3 4 6 b <>^fR3 4 5 **L, 

3 4 5 (4, 15 3 4 6 b ^)SM 3 4 6 i, 3 4 
6 2 O SB K J3 v > X - 5e A S "C W 9 » 1 S V* 2 It 
S53 4 5i, 3 4 5 2«r*-t-l>c » 2 Hlfc0|f 14, H 1 2 
<OS*®^<3£-tf»4 ^ 7 3 4 ;V 2 4 2 OEi^^fCjf ffl 
LTV>^v^|5^<0** s 15 2 4 6 a, 2 4 6 billed 
t>Z>o ^fl^<0^3HiSfe«|-C{4, 3-f^3 2 4 14, J: 0 
^§v^rJ4;v|Ht* ? 15 3 4 6<75±g®±t;|S:lt'btT.'£. 
J: d U«EiE$iirv»4 0 J:^ffL<l4, *5&WO«2* 
Jfcffil^TM ^^IEH)^1:T-I4^3 5 %<0 3 4;vfI«* ? fU 
ffl $ ft 4 <0 CJtL, 3 HJfcPa-C(4?UJB $ 3 >f jl^ 
**«tt4 3%*-CiM*#ftrv»4o LT, 1# 

B . , Bi 

IZI4, ^lir^f^mtJl, ^oTm3*Jfe1?iJ 
C0**4^.3 4 )\>=£-9<D%iQW&tbb ft, 7Hai- 
?7-A 3 4 0tr^§^ h/U^**ftffli-*o -t Off L< 
(4, Z<D^mmX'li, 15 3 4 6 a, 3 4 6 b <Dfi-Wi<D 



(15) 
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tz, WEUM 347-1. 3 4 7 - 2 Oifi < <D5&5 3 4 

^ *»HMI2 nnm \z^z,tmv^9 

OteTftfWmZflb* @ 2 4 lC^-TiD3lh^^t±. 0 2 
1-02 3 tc^-TSDiS h J: 15 riEiHttJ <^iv». 
i-^t?*.. » 3 Uttfl©*-* * = t^** 

A-^oaSifKftW*^ B2 4i:HlLTWKS 

[0 0 8 1 ] #*E«*3*illS«<07**-*i-*©K 
fttc J: . T^-fe^«FH* f tt4. 7%5fc#^tt^, 0 -jfc 

Stot'M«f9$^ Wit t -cifcc * z> o i" 4 *> *> . 
^fax-^ h>i/*je» (Kt) i'ffflSft*. i2 5 

[0 0 8 2] — «fcK, Ti'fai-^fai'Tn 
9^^-iS<<04*36«« 1/4 h9 7^ipi) Pi 

<o&eicft^7?^^-*wt0f»£*i.£:Mii^ ^ 
Wiik&fr-T'tizft-rtbixZo *jia©¥^7?-tABl 

IH3 ( r a w average access tim 
e) li, y*^*i-*Oini&;Rtf*ji*fc 
U^^tii. 3FJ$7***l$H©#3b*3fc*l** * 

^:fi«)tc^:OJ:o^^i--i:5i t -C#'5o HI 3-13 2 OK 

[0 0 8 3] 

y =(l+V a /Vd) (2fl,« JR/Kt-V.) W 

5 s = r 9 f- a J- - * '<0*6»'*» ^ f t? (ONUSES! 
(rad) 0. 0 7 

rad) > 

J=fUtZ.7^f ii-?^«tt (2 3. 0X10 
-6 1 b S 2) , 

R = a-f ^oistft (n) (25fi), 

K t = *-?»h;^SS 0. 7 1 b/am 

P) . 

v a _ 7 ^ ^ a x _ ^ 4. j D g g & <7) tCjJD x. *l £ IE 
(9. 5V) > 

(5V) T*4o EKfbOfcfc, ±12*14 3^ /UO-fV 
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[0 0 8 4] ±ffi»tt*AftTtr»Lfc£T 
14, 10. 0 9msT-W. b 0!lx.tf7 

10 [0 0 8 5] y =Ki • (K2/K1) 

Ki=i+v a /Vd, &t>\ 

K2= 2 0s • J R/Va 
y=Kl- (K2/K1) 

= Ki • (K2) I/ 2 ' (1/Ki) tatST***^, 
K = Ki- (K2) l/2t1-ttlf, y =K- (1/Ki) t 

r = K • II / (1 • 1 • Kt) 1/2] 
= K • 11/ (1 • 1)1/2- Kti/2| 
20 = 0 . 9 5 3 K • (1 /Ktl/2) 

[0 0 8 6] *<U, Y)V95E$Lti i 1 Q%&W$K2> 

tiz£ *) 9 fm*&-kZ*Z>Zt\z 

[0 0 8 7] 7^fai-*7-A3 4 0OWMR 
UT, ^ K3 2 etfrj X9 3 2 0 Oii^Stt^rtS 
30 2 9 5 tM3 2 0 9 ic-rs 

tztb(D9 7 -y 'yzL9, Y -y/<**8S»t "b#tTv^ 0 9 
yvi^t. h?s<li, ££3 6 8 i:«f?it^X'J-73 
7 6 (Ull 6, Ell 71^0 2 0) i:i <0%2,f8,2tlZ>o 
T 91-3-3--9T-^ 3 4 0 ©»i:J:otA^ K3 2 
7.9 3 2 0OM2 9 6 KBEfiSftai 7 
9+ 3.x.- 97 -J* 3 4 0- 2<0— SB2 4 2^ti^9 
? b 7^3 7 6 t&ftiiU i^xlcJ: K3 

40 v>TI4&afc-f*o 

[0 0 8 8] ^C, 114-12 OCrilLT, T 9 + 
3.x.- 9 7 — h.Z 4 OSrn-^ ?ti/:*!)«7 -J ^-WOU* 

7f-tS1t<4. *'(X3-f*7i'fai-?I53 4 6 
a, 3 4 6 b<0**flJffl LT, 7^faX->t?7f 

[0089] Iill4~m20 *f>WJ: ^ I- 9 

7-A3 4 0- 1 ki4, jt58i4**«--e^^^^MJee 

> 1 3 0**IS:tt<!>nTV»4 o 7'jf5jliM2 7 0 
50 |i, 7?fai-J'I53 4 6 a, 3 4 6 b i:i *) M&L 
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2tiz>m%.m&i*7 2 7 o 

? usfjssft&o mikW2 1 oki4, £ 

BR 398-1-398-4 #JBj8 $ ft, SJKOTBS 3 4 
6a, 3 4 6 b*^x74-f;-/3 9 9i:ll)||ii^ 
i;Ltv>4 0 i. I)S¥L<14, i7ft 7^3 9 9 14$) 
0. 0 1 2 -f >f-ra||W^tt5o 1 3 0I±^ 

frtLT TTJ 7?fii-^"^7-i 
3 4 0-lO*7i:lShlo^t?^'J'/J r (H/5* 
■f) lw J: »3 sKTCB^ 3*1*953- 1 3 1 Sr«xTv^ 0 
153 4 6 a, 3 4 6 bi:i')fi? it J.o£#»ii# 

270 £a*5&si4, sajtA 1 ^ -v ^399 KHj<g-? 

t # •) ^b* (fringing effect) 

^if4 0 T^^i^--^ 3 4 0^ ^7 K3 2 6 
g2 9 5©7 >f-i >7V- >±fCt£S*i61-* ^ #, 
«i£k: > 1 3 0**5lo5SS>:h.-C, »jt#2 7 0O?7*3 
9 8 a. 3 9 8 b tC^&1-£ 0 tf> 1 30^^398 
a, 3 9 8 bi»*tit, 853 4 6 a, 3 4 6 b K 



10 
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* J; *J?£jS;£ii.£fiB3fcri s fcf > 1 30^11), lk"V 1 3 0 
^, 1^2 7 0X^53 4 6 3, 3 4 6 b ICi 

[0 0 9 0] r<07vf-^*tcj: *)nhti*7 y*Z)l* 
5 0-6 0 0f^7^t-^io 7-;fi^l?li, 

7^3 9 9 ©JSH*i»3l«J 
(&4r3&R1-"*< , ^7/3 9 9 £Mi2J£@*&g|S3 7 5 

(Ell 6) 4:^ftSi £K«fc SfHtiSSft-So — JKffoK 

aJ-^IS#3 2 4li, 77fa^-^7-A3 4 0 
5 5rf-S09Sll, 7 5 GitO*ft»ffTt 

[0 0 9 1 ] 3E8 14, T-'-f X?mW)%iW3 OOOiitt 

8 



3 5 'J # 
19 5'J» 
2 5 5'J fP 



bursa (±0. 1 %) 



4 4 9 1 RPM 
2 0 > 



1 -*t- 1 

[0 0 9 2] 



SK30 

* 9_ 



5" -5 5° 

-4 o*c~6 or 



i n*M*!§fc») 2 or (**) 



mm 



8%~-8 0% (^asas) 

8%-8 0% (^aiiM) 
26t 



5JS WittHW**) 



#fWb (ft*) 
[ 0 0 9 3 ] m 1 0 14, f-r * * lESb^S 2 0 0 Off 
airSftWtti^o ffi?EI4, 1 1 5 'J8>OB$M*<>o 



-200-10, 000 7 -f - h 
40,000 V 4 - h 



g 1 



0. 

7 5 G 
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32 



mtMWffl) 63~500Hz 

immm 2 8-5 o oh z 



4G <e-*) 



10 



«• 20 



[0 0 9 4] ft$ Lv^Jfe^lltCOV»TO±IESi0^^'b. 
$Si«f-( .x?IEi!jf£ttOltSi£-, 3 • l/2-f>^ 

ft o * <b ❖ £ t*"*^® * * '1- -t *> <D X $> * o 

mi] i a 7^ 2.?mmmw?>% 1 
[i2] $h^i:utv *>?%m$iW.<nmi%Mm<D 

[113] 1203-3' ffifffiglT-*^ 
[114] **^lCi*f-V^^IEt!l^fi<0»l* 

lis] *%bj»c i z>T4 A?m$bi&s.<Dm 1 n 

[116] 7^A^-?&:&'l* : *^"tI3®'C*>&o 
[117] 5->-^^«^*i-lllB-C*^o 

[is] %L%-mizxz>7-i *?m.mmm.<om2'§mm<o 

[119] ^5&^Hi^7 : '^^^IESl^^<73^2^ISW) : Sr 
7ji1rfrffimx-1bZ>o 
[HI 0] #^KJ:£^ **SE«j3£M<^2#E;te0!l 30 

[nil] ^^icfcaTM A?mmmm.<nm2nnw 

[Ill 2] :£#§^03l2^ffi#iJKl£ffl£ft£T^^ 
[HI 3] ^ffcgSKi&T-V ^^IEK)^ScOH3^ 

£^i-^b£H&ii-c**o 

[13] 



i 

V l8 . J 



5 G (®m^n£%x-y-% L) 
0. 5G (If-*) 

* 101 4] *&w^zzr4 *?mW)mw<Dm3m 
[a 1 5] 0 1 4 o i 5 - 1 s^uftHK/rffiia^ £>&o 

[Ell 6] *^OfV ^^IEIi)^ftom3^*&^JOT 

[HI 7] *%B^O^3^Jfe0UOT^^^^-"^»3L^ 
<7)SB^¥S0^&&o 
[H181H17018-1 S^^fp^ffifffiS-C^^o 
[H19] H13019-1 9^^?&^ iS7s>r v Y/ii 
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